Abstract. In this paper, the principle of entropy method is studied, and the entropy method is adjusted. Based on the adjusted entropy weighting method, this paper explores the fragility of the banking system of China from the end of first quarter of 2011 to the end of the third quarter of 2016. The article found that in the end of the third quarter of 2016, the banking system had the highest degree of vulnerability during the study period, and in the end of the fourth quarter of 2012 the banking system had the lowest ones. The study also found that the NPL ratio had the greatest impact on the vulnerability of the banking system.
Introduction
There are definitions of both broad sense and narrow sense for the fragility of banking system. The narrow sense of the banking system fragility refers to the nature of the banking industry, which is characterized by a high level of liability. The broad sense of the banking system fragility is a kind of financial condition which tends to be high risk, which refers to the accumulation of risks in all financing fields including credit financing and financial market financing. It is the broad sense of banking system fragility that we study.
Historically, the financial crisis occurred frequently such as the Holland tulip bubble which happened in 1637, recorded the first financial bubble in the history. The Asian financial turmoil in 1997 and the global financial crisis in 2008 which is known as the financial tsunami, both are huge and destructive. In order to avoid China's banking crisis, the study of China banking system vulnerability is very necessary. In this paper, we use the entropy method to evaluate the vulnerability of China banking system.
Entropy method is a method of comprehensive evaluation with objective weight. Entropy comes from information theory, and it is a measure for uncertainty. The greater degree of dispersion, the greater the entropy is, as well as the weaker the degree of dispersion, the smaller the entropy is. According to the characteristics of entropy, entropy can be used to determine the degree of dispersion of a certain index. The greater the degree of dispersion of the index, the greater the impact on the comprehensive evaluation the index has. Entropy method is effective in weighting. 
The Introduction of Relevant Knowledge
In entropy theory, the greater the degree of dispersion of the index, the greater the entropy and the greater the impact on the system are. It is the index which has a great influence on the total system that will be given a relatively large weight. The following is the evaluation process of entropy method:
(i) Make the index to be dimensionless and positive. The formula for the data which has the larger value and better quality is: 
The formula for the data which has the smaller value and better quality is:
(ii) Calculated the data probability value by the formula: 
After the step (i), the values of would have one or more 0 values which will directly lead corresponding probability to have a value of 0. Because the original method of calculating entropy needs the probability a positive integer, there will be some probability values that do not meet the requirements. It is necessary to adjust the original formula of calculating the entropy. The adjusted formula is: The feasibility of model modification: When the original data is relatively large, the data after logarithm is still relatively large, so does the power series data.
For with a specific i, if all are equal, then the probability value is:
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At this point, the index has the smallest amount of information, and gets the smallest entropy. Set the entropy to 1, and we can calculate the k value: 
Establishment and Analysis of the Model

Selection Index
The risk of commercial banks involves credit risk, market risk, liquidity risk, and operational risk. Since the operational risk is always related to operating environment and human factors, which are measuring up difficult, the paper does not consider the operational risk. According to the experience of other scholars' research and the availability of data, this paper selects 23 quarters' data which is from the first quarter of 2011 to the third quarter of 2016. The data are non-performing loan ratio, the ratio of accumulative open foreign exchange positions, the provision coverage ratio, liquidity ratio, the capital profit rate, capital adequacy ratio which are represented by x(1), x(2), x(3), x(4), x(5) and x(6) successively. All of the data is from CBRC. See Appendix 1 for the raw data.
Build Model
(i) Make the index to be dimensionless and positive: The rate of non-performing loans is the data which has the bigger value and the higher fragility. Accumulative open foreign exchange needs to be in a safe range, which is neither too big nor too small. In order to facilitate the processing, the paper assumes that the accumulative open foreign exchange is a kind of data which has the bigger value and the higher fragility. The last four are the data which has the small value and the higher fragility. For the direction of the index data is different, it is necessary to make the index to be of no dimension and the same direction. The data which has the larger value and the higher fragility using the formula, ( ), The data which has the smaller value and the higher fragility using the formula, ( ). The results of the procession are shown in Appendix 3.
(ii)Calculation of the probability: Use the formula:
. The results of the calculation of the probability values are shown in Appendix 4. From table 1, we can see the rate of non-performing loans' entropy has the maximum value which indicates that the maximum amplitude fluctuation of the rate of non-performing loans. The provision coverage, the capital adequacy ratio, the ratio of accumulative open foreign exchange positions, the liquidity ratio, and capital profit follows successively. It can be seen that from the first quarter of 2011 to the third quarter of 2016, the rate of non-performing loans in the banking system is the highest, which indicates that the NPL ratio has the greatest impact on the vulnerability of the banking system.
(iv) Calculate the weight of the index: Calculate the weight of the index probability calculated forward using the formula: From the table 2, we can see that the weight values from large to small are, w(1), w(6)，w(3), w(4), w(2), w(5) successively. It can be seen that the rate of non-performing loans' weight is the maximum one. The provision coverage, the capital adequacy ratio, the ratio of accumulative open foreign exchange positions, the liquidity ratio, and capital profit follows successively.
(v) Calculate the final vulnerability index. Finally, the comprehensive vulnerability is evaluated with the weight and the corresponding probability value using the formula:
The results are shown in table 3, and the line graph is shown in figure 1 . In this paper, the calculation process of entropy method is all realized by MATLAB, and the MATLAB codes are given in Appendix2. Figure 1 Entropy method comprehensive vulnerability index
Analysis Results
For the index is made to be dimensionless and positive, that is, the index becomes the data which has the bigger value and the higher fragility. When the numerical index is larger, the vulnerability is larger too. According to Figure 3-1 , it can be seen that during the study period, banking fragility can be roughly divided into three stages. In the first stage, the slope of the vulnerability index curve is negative from the end of the first quarter of 2011 to the end of the first quarter of 2012, and the overall vulnerability has a decline state. In the second stage the vulnerability index is basically the same, since the second quarter of 2012 to the third quarter of 2014. Although there were small fluctuations, it was too small to be considered. In the third phase, the fragility of the banking system was on a rise from the fourth quarter of 2014 to the third quarter of 2016. During the studying period, the banking system had the lowest vulnerability index on the end of the fourth quarter of 2012 and the highest vulnerability index at the end of the third quarter of 2016.
According to the results of the analysis, we can find that the fragility of the banking system had been declining since the first quarter of 2011 to the first quarter of 2014. Since the beginning of 2014, which mainly was due to the bad loans, the vulnerability of the banking system had been rising up. The high level of non-performing loan ratio will affect the banking system's capacity of collections. If there are too many loans that cannot be recovered, the banks will face the risk of collapse, just like the financial crisis of 2008. Therefore, the banking system must control the ratio of non-performing loans to avoid bank system crisis.
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